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The listing of claims will replace aU prior versions and listings of claims in the application; 
Listing of Claims; 
Claims 1-6 (cancelled) 

Claim 7 (currently amended) A method of synchronizing a timing device of a client station 
comprisi n g the steps of: 

sending a plurality of packets, each packet being sent at a predetermined 
time and having a predetermined temporal spacing from other packets, from a time server 
to the client station via a communications network having unknow n transmission time 
variations: 

b) receiving the plurality of packets at the client station: 

c^ determining a time indicative of a local time of receipt of each packet of the 

plurality of packets at the client station and storing time d ata in dependence thereon: 

d^ returning the plurality of packets to the time server via the communications 

network: 

e;^ determining a time indicative of a local time of receipt of each packet of the 
plurality of packets at the time server: and, 

f) determining synchronization data in dependence upon roun d trip delay of 
the packets and in dependence upon variance in temporal spacing of received packets 
relative to the predetermined temporal spacing, the synch ronization data relating to an 
estimate of y ^ TYiinimnm travel time of a packet beUveen th e time server and the client 
station via a communications network having unknovm tran smission time variations that 
are signi ficant relative to the minimum travel time, ao dofinod in claim U 
wherein each packet comprises a binary signal of m bits, the binary signal comprising an 
identifier of the packet and an identifier of the time server. 

Claim 8 (original) A method of synchroni2dng a timing device of a client station as defined 
in claim 7, wherein the identifier of the time server comprises at least a random number. 
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Claim 9 (original) A method of synchronizing a timing device of a cUent station as defined 

in claim 7, comprising the step of: 

attaching to at least one of the packets authentication data for identifying the cUent 

station, the data attached by the client station. 

Claim 10 (original) A method of synchronizing a timing device of a client station as 
defined in claim 7, comprising the steps of: 

comparing upon receipt of the packets at the time server the identifier of the time 
server with a reference identifier; and, 

if the comparison result is not indicative of a match, repeating steps a) to e). 

Claim 1 1 (original) A method of synchronizing a timing device of a cUent station as 
defined in claim 9, comprising the steps of: 

comparing upon receipt of the packets at the time server the authentication data 
identifying the client station wdth reference authentication data; and, 

if the comparison result is not indicative of a match, repeating steps a) to e). 

Claim 12 (currently amended) A method of synchronizing a timing device of a client 
station comprising the steps of: 

a ) sending a plurality of nackets. each packet being sent at a pred^ermined 
time and having a predetermined temp o ral spacing flx>m other packets, from a time servey 
to the client station via a communicatio ns network b^ vinp unknown transmission time 
variations: 

b;^ receivin p the plurality of packe ts at the client station; 

c ) determining a time indicative of a lo c al time of receipt of each packet of the 
plurality of packets at the client station and storin g time data in dependence thereon; 

d ) Tctumipg the plurality of packets to t h e time server via the communications 
network; 
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e ) determining a time indicative of a local tim e of receipt of each packet of the 
plurality of packets at the time server: 

f^ determinin g synchronization data Ln dependence upon round trip delay of 
the packets and in dependence ut>on variance in temp oral spacing of receive4 packets 
relative to the predetermined temporal spac ing, the svnchronir^rion data relating to an 
estimate of a minimum tr avel time of a packet betwe en the time server and the cUent 
station via a communications network having unkn o wn transmission time variations that 
are significant relative to the m inimum tr avel time; 

g'^ comparing the svnchronization data to threshold values: 

V\ determinmg data indicative of a time correction if the determined data of 
step f) are within the threshold values: and, 

\\ sending a signal comprising the data indicative of a time correction from the 
time server to the client station os d e fmed in oloim 2, 
wherein step i) comprises the step of: 

signing securely at the time server the signal comprising the data indicative of a 
time correction. 

Claim 13 (original) A method of synchronizing a timing device of a client station as 
defined in claim 12, comprising the steps of: 

receiving the signal comprising the data indicative of a correct time at the client 

station; 

verifying the signature of the time server; and, 

if the signature is verified, synchronizing the timing device of the client station in 
dependence upon the received signal. 

Claim 14 (original) A method of synchronizing a timing device of a client station as 
defined in claim 7, comprising the step of: 

time-stamping each of the packets at tiie client station by adding time data 
indicative of the client station's timing device time at the time instance of receipt of each of 
the packets. 
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Claim 15 (currently amended) A method of synchronizing a timing device of a cUent 
station qq defined in claim h comprising the steps of: 

fl) gfindrn f? a plurality of padcets, each packet be ing sent at a predetermined 
time and havi n g a predetennined temporal spacing from other packets, from a timg server 
to the client station via a comni iinicatiQn. s network having unkn own transmisyinn time 
variations: 

receiving the plurality of t>ackets at the client station: 
c^ determining a time indicative of a local time of receipt of each packet of the 

plurality of packets at the client station and storing time dat a in dependence thereon; 

d^ retumine the plurality of packets to the time server via the com munications 

network; 

e^ detenm inin p a time indicative of a local time of receipt of each packet of the 
plurality of packets at the time server: 

f\ determining synchronization data in dependenc e upon round trip delay of 
the packets and in dependence upon variance in temporal sp acing of received packets 
relative to the predetermined temporal spacing^ the synch ronization data relating to an 
estimate of a minimum travel time of a packet between the t ime server and the client 
station via a communications network having unknowi^ trflngmiss ion time variations that 
are significant relative to the m inimum t ravel time: and, 

g) providing a warning signal if the round trip delays of the packets are not 
within a threshold value, the threshold value being determined using a statistical estimate 
of round trip delays of the communications network. 

Claim 16 (currently amended) A method of synchronizing a timing device of a client 

station as defined in claim [[2]] 10, comprising the steps of: 

g) comparing the synchronization data to threshold values: 

\{\ determ ining dat a indicative of a time correction if the dete rmhied data of 

step f) are within th e threshold values: and. 
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{•) sending a sig nal com prising the data ind i^^tive of a time correction from the 
time server to the client station, 
wherein step h) comprises the steps of: 

determining a round trip delay value for each of the plurality of packets; 

determinmg a minimum round trip delay value; and, 

calculating data indicative of a correct time by adding half of the minimum round 
trip delay value to the predetermined time the packet having the mimmum round trip delay 
value has been sent by the server. 

Claim 17 (currently amended) A method of synchronizing a timing device of a client 
station comprising the steps of: 

sending a plurality of packets, each packet being sent at a predetermined 
time and having a predetermined temporal spacing from ot her packets, from a time server 
to the client station via a communications network having unkno wn transmission time 
variations; 

b"^ receiving the plurality of packets at the client station: 

c^ detetmining a time indicative of a local time of re ceipt of each packet of the 
plurality of packets at the client station and storing time data in d ependence thereon; 

d^ returning the plurality of packets to the time server via the communications 
network: 

e^ detenp itiin p a time indicative of a local time of receipt of each packet of the 

plurality of packets at the time server: 

f\ determining synchronization H afa in dep endence upo n round trip delay of 
the packets and in dependence upon variance in temporal s pacing of received packets 
relative to the predetennined temporal spacing- the synchr onization data relating to an 
estimate of a mmimum travel time of a packet betw een the time server and the client 
station via a communications network having un known transmission time variations that 
are significant relative to the minimum travel time 

comparing the svnchroniz fltinn data to threshold values: 
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h ) determining data indicative of a time correction if the determm ed data of 
step f) are within the threshold values: and 

f ) sending a signal comprising the data indic ative of a time correction fipm the 
time server to the client station, as- dofined in claim 3 ? 
wherein step h) comprises the steps of: 

determining a round trip delay value for each of the plurality of packets; 

determining a minimum round trip delay value by interpolating using at least two 

round trip delay values; 

determining an interpolated predetermined time corresponding to the interpolated 

round trip delay value; and* 

calculating data indicative of a correct time by adding half of the interpolated 
minimum round trip delay value to the interpolated predetermined time. 

Claim 18 (currently amended) A method of synchronizmg a timing device of a client 
station as defined in claim [[2]] 14, comprising the steps of: 

comparing the synchronization data to threshold values; 

h) determining data indicative of a time correction if the determined data of 

step f) are wthin the threshold values: and, 

i\ sendin g a siprial comprising the data indicative of a time correction from the 
time server to the client station: 
wherein step h) comprises the steps of: 

determining a round trip delay value for the first packet of the plurality of packets; 

determining for each packet following the first packet a first time difference 
between the first packet and the each packet at the time sent from the server; 

determining for the each packet following the first packet a second time difference 
between the first packet and the each packet at the time received at the client station; 

determining a third time difference by subtracting the second time difference firom 
the first time difiference for the each packets; 

determining a maximum third time difference and a corresponding packet, the 
corresponding packet having a minimum travel time from the server to the client station; 
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detenniniiig the minimum travel time by subtracting the maximum third time 
difference from half of the round trip delay value of the first packet; and, 

calculating data indicative of a correct time by adding the minimum travel time to 
the predetermined tune of the corresponding packet. 

Claim 19 (currently amended) A method of synchronizing a tuning device of a client 
station as defined in claim [[2]] 14, comprising the steps of: 

g> comparing the synchronization data to threshold values: 

h> determining data indicative of a time correction if the determined data of 
step ft arc within the threshold values: and. 

\\ sending a signal comprisinp the data indicative of a time c orrection firom the 
time server to the client station, 
wherein step h) comprises the steps of: 

determinmg a round trip delay value for each of the phtfality of packets; 

determining a minimum roimd trip delay value; 

determining for each packet a first time difference between the packet havmg the 
minunum round trip delay and the each packet at the tune sent fi:om the server, wherein 
time differences of packets sent before the packet havmg the minimum round trip delay are 
of negative value; 

detemiining for the each packet a second time difference between the packet having 
the mit)itrmm round trip delay and the each packet at the time received at the client station, 
wherein time differences of packets received before the packet having the minimum round 
trip delay are of negative value; 

determining a third time difference by subtracting the second time difference firom 
the fu-st time difference for the each packets; 

determining a maximum third time difference and a corresponding packet, the 
corresponding packet havmg a minimum travel time from the server to the client station; 

determining the minimum travel time by subtracting the maximum thhd time 
difference from half of the round trip delay value of the packet having the minimum round 
trip delay; 
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calculating data indicative of a coirect time by adding the minimum travel tune to 
the predetermined time of the corresponding packet. 

Claim 20 (cunOTtly amended) A method of synchroni2dng a timing device of a cUent 
station as defined in claim [[2]] 14, comprising the steps of: 

g) comparing the synchronization data to thres hold values; 

h ) determininp data indicative of a time correction if the determined data of 
step are withm the threshold va lues: and, 

i) sending a signal compri sin g die data indicative of a time correction from the 

time server to die client station, 
wherein step h) comprises the steps of: 

determining a travel time for each of the plurality of packets from the time server to 
the Ghent station, the travel time being the difference between the predetermined time the 
packet was sent from the server and the local time the packet was received at the client 
station, wherein the time of the client station is within known error bounds; 

determining a minimum travel time from the travel times of the plurality of 
packets; and, 

calculating data indicative of a correct time by adding the minimum travel time to 
the predetermined time of the corresponding packet 



Claims 2 1 -22 (cancelled) 

Claim 23 (currently amended) A method of synchronizing a timing device coupled to a 
communications networic comprishi^ the steps of: 

sending a plurality of packets, each packet bei ng sent at a predetermined 
time, from a first node to a second node via a com munications network having unknown 
tranfrniisf sion time variations: 

receiving the plurality of packets at the se cond node: 
c^ determining a time indicative of a local time of receipt of each packet of the 
plurality of packets and providing time data in dependence thereon; 
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d > returning the Dlurality of packets to the first n ode via the communicalioiis 
network: 

e ) determining a time indicative of a local ti ^ne of receipt of each packet of the 

plurality of packets at the first node: and. 

f ) detennining data in dependence upon ro und trip delay of the packets and 
variance in packet spacing and comparing the data to threshold values, the data relating to 
an estimate of » Tnmimmn travel time of a packet be tween the first node and the second 
node via a communications network having unkno wn transmission time variations that are 
si'pnificant relative to the minimu m travel time. 

p) Hf^ftimining data indicative of a time correction if the determined data qf 
step ft ai^ within the threshold values. 

gg defined in oloim 22 M^dierein the provided time data is appended to a packet and is 
returned with the packet to the first node. 

Claim 24 (cancelled) 

Claim 25 (currently amended) A method of synchronizing a timing device coupled to a 
communications network comprising the steps of: 

a ) gfinHinpr a plurality of packets, each packet being sent at a predetermined 
time, fiom a first node to a second node via a com munications network having unknown 
transmission time variations: 

receiving the pluralitv of packets at the sec ond node: 
determining a time indicative of a local time of receipt o f each packet of the 
pluralitv of packets and providing time data in depen dence thereon: 

H) rPtiimSnp t he pluralitv of packets to the first node via the conmiunications 
network: 

e^ determining a time indicative of a local time of receipt o f each packet of the 
pluralitv of packets at the first node: and. 

ft determining data in dependence upon roun d trip delay of the packets and 
variance in packet spacing and comparing the data to thresh old values, the data relating to 
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an estimate o f « minirrm m travel time of a packet b etween the first node and the second 
node via a communications network haviniz unkn own transmission time variations that are 
sipnifican t relative to the minim nm travel time, afl dofin e d in claim 21, 
wherein tiie first node is a client station and the second node is a time server. 

Claim 26 (cancelled) 

Claim 27 (currentiy amended) A method of synchronizing a timing device coupled to a 
commimications network comprising the steps of: 

a^ sending a plurality of packets, each packet b eing sent at a predetermined 
time, from a first node to a second node via a communication s network having unknown 
transmission time variations: 

b^ receiving the plurality of packets at the se cond node: 

c^ determining a time indicative of a local time of receipt of each packet of the 
plurality of packets and providing time data in depen dence thereon; 

d) retummg the plurality of packets to the first node via th e communications 
network: 

e^ determining a time indicative of a local time o f receipt of each packet of tiie 
plurality of packets at the first node: and, 

determining data in dependence upon round trip dela v of the packets and 
variance in packet spacing and comparing the data to threshold valu es, the data relating to 
an estimate of a minimum travel time of a packet between the first nod e and the second 
node via a nnmmnni c ations network having unknown transmission time variatioDS that are 
Qipnifira nt relative to the minimum travel time, oa d e fined in oloim 21, 
wherein in step (c) each of the packets is time stamped with a local time of flie second 
node. 

Claim 28 (cancelled) 
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Claim 29 (previously presented) A system of synchronizing a timing device of a client 
station via a communications network comprising: 

first processing means connected to the communications network and a time clock; 
and, second processing means connected to the communications network and the timing 
device, 

wherein the first processing means comprise: 

means for sending in real tune a plurality of packets, each packet being sent at a 
predetermined time, via the conomuiiications network to second processing means; 

means for receiving the plurality of packets from the second processing means in 
real time; 

means for determining in real tune a time indicative of a time of receipt of each of 
the plurality of packets; 

means for determining data in dependence upon round trip delay of the packets and 
variance in packet temporal spacing and comparing the data to threshold values; 

means for determining data indicative of a correct time in dependence upon time 
data from the time clock and the data in dependence upon round trip delay of the packets 
and variance in packet temporal spacing; and, 

means for sending a signal comprising the data indicative of a time correction to 
the second processing means via the communications network; 

and, 

wherein the second processing means comprise: 

means for receiving a plurality of packets from the first processing means in real 

time; 

- means for determinii^ in real time a time mdicative of a time of receipt of each of 
the plurality of packets; 

means for returning the plurality of packets in real time to the first processing 

means; 

means for receiving a signal comprising the data indicative of a time correction 
from the first processing means; 
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means for synchronizing the timing device in dependence upon the data indicative 
of the time correction; and, 

means for time-stamping each of the packets in real time. 

Claim 30 (cancelled) 

Claim 31 (previously preesented) A system of synchronizing a timing device of a client 
statiori via a communications network comprising: 

first processing means connected to the communications network and a time clock; 
and, second processing means connected to the communications network and the timing 
device, 

wherein the first processing means comprise: 

means for sending in real time a plurality of packets, each packet being sent at a 
predetermined time, via the communications network to second processing means; 

means for receiving the plurality of packets from the second processmg means in 
real time; 

means for determining in real time a time indicative of a time of receipt of each of 
the plurality of packets; 

means for determining data in dependence upon round trip delay of the packets and 
variance in packet temporal spacing and comparing the data to threshold values; 

means for determining data indicative of a correct time in dependence upon time 
data firom the time clock and the data in dependence upon round trip delay of the packets 
and variance in packet temporal spacing; and, 

means for sending a signal comprising the data indicative of a time correction to 
the second processing means via the communications network; 

and, 

wherein the second processing means comprise: 

means for receiving a plurality of packets from the first processing means in real 

time; 
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means for determining in real time a time indicative of a time of receipt of each of 

the plurality of packets; 

means for returning the plurality of packets in real time to the first processing 

means; 

means for leceiving a signal comprising the data indicative of a time correction 
fh>m the first processing means; 

means for synchronizing the timing device in dependence upon the data indicative 
of the time correction; and, 

means for attaching in real time to at least one of the packets an authenticator 

identifying the client station. 

Claim 32 (previously presented) A system of synchronizing a timing device of a client 
station via a communications network as defined in claim 3 1 , the first processing means 
comprising means for identifying the client station by its authenticator. 

Claim 33 (original) A system of synchronizing a timing device of a client station via a 
communications network as defmed in claim 29, the first processing means comprising 
means for retrieving time data fl-om each time stamped packet. 
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